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論文題名 
 
Fabrication of Monolithic Materials Based on Poly(vinyl alcohol) and Their Applications  
（ポリビニルアルコールを基盤とするモノリスの合成と応用） 
論文内容の要旨 
This thesis addressed fabrication of poly(vinyl alcohol) (PVA) monolith via thermally impacted non-solvent induced phase 
separation method. By appropriate modifications, these materials could be used in various fields. The results obtained through 
this study were shown as follows. 
In Chapter 1, PVA monoliths with uniform interconnected porous structures and large specific surface area in a single piece 
were prepared by TINIPS for the first time. The morphology of fabricated monolith was observed by SEM, the surface area was 
determined by BET method, the pore size distribution was obtained through NLDFT method, and the microcrystallinity was 
investigated via XRD. The pore and skeleton sizes of the monolith were controlled by varying the fabrication parameters such as 
molecular weight, polymer concentration and cooling temperature. The PVA monolith was successfully crosslinked with 
glutaraldehyde (GA) and become water-insoluble. The crosslinking density could be easily tuned by changing the concentration 
of GA, and the crosslinking time. The PVA monolith possessing relatively large surface area and mesoporous structures could 
offer various bio-related applications.  
In Chapter 2, a stimuli-responsive PVA/sodium alginate (SA) blend monolith was fabricated by TINIPS method. The blend 
monolith with stimuli-responsive properties was prepared by selection of appropriate phase separation conditions for the first 
time. The blend monoliths with different ratios of PVA and SA were fabricated. The surface area was measured by BET method 
and the pore size distribution was investigated via NLDFT method. The interaction between PVA and SA was analyzed by FT-IR 
analysis. The stimuli-responsive properties of the obtained monolith were also discussed.  
In Chapter 3, a PVA/hydroxyapatite composite monolithic scaffold was designed and prepared. The PVA monolith was 
prepared by TINIPS as porous matrix; the hydroxyapatite (HAp) mineralization on the PVA monolith was realized by an 
alternative soaking method. The morphology of HAp mineralized on the PVA monolith was observed by SEM. The 
characteristics of the composite monolith were investigated by XRD, EDX, and FR-IR analysis. The effect of soaking time and 
reaction cycle on the formation of HAp was also discussed. The obtained composite monolith was a candidate for the application 
of tissue engineering. 
In Chapter 4, an acetoacetylated PVA monolith with acetoacetyl groups was fabricated via TINIPS method. By appropriate 
selection of solvent/non-solvent and precisely tuning of the solvent composition, the monolith is successfully obtained. The 
obtained monolith was selected as a support for enzyme immobilization. It was modified with branched polyethylenimine (PEI), a 
common used polycartion with amine-rich structure, and subsequently with glutaraldehyde (GA), a famous reagent for enzyme 
immobilization. The modified monolith was finally used as a support for the enzyme immobilization. 
 
 
 
 


